The use of pharmacokinetic models in paediatric onco-haematology: effects on clinical outcome through the examples of busulfan and cyclosporine.
Overall survival after allogeneic haematopoietic stem cell transplantation (HSCT) is reduced by the high rate of transplantation-related mortality (TRM), especially because of liver veno-occlusive disease (VOD) or acute graft-vs.-host disease (GVHD) because of the toxicity or inefficacy of busulfan and cyclosporine (CsA), respectively. Results of clinical outcome of previous studies performed to optimize busulfan and CsA therapy by controlling their pharmacokinetic variability by means of maximum a posteriori (MAP) Bayesian individualization of both drugs are presented. The 90-day VOD-free survival was significantly higher in patients with individualized busulfan doses: 97% vs. 76%. Monitoring CsA trough blood concentrations allowed us to obtain a successful GVHD outcome (mild or moderate GVHD and graft vs. leukaemia effect (GVL) in malignant diseases and no GVHD (in non-malignant ones) in the majority of our patients. Severe GVHD occurred in <5% of patients. TRM in children can be significantly decreased by using population pharmacokinetic models and MAP Bayesian individualization of dose regimens for drugs such as CsA and busulfan.